Involvement of two-component signal transduction system, ComDE, in the regulation of growth and genetic transformation, in the ruminal bacterium Streptococcus bovis.
In ruminants, Streptococcus bovis is considered to be associated with acute rumen acidosis. To elucidate the regulatory mechanisms of S. bovis growth, we investigated the function of the two components of the peptide pheromone-signaling system, ComD and ComE, which are encoded by comD and comE, respectively, via the competence-stimulating peptide ComC, which is encoded by comC. Deletion of entire comC and two-thirds of comD resulted in decreased growth rate, which may be related to the change in the expression of several proteins, as shown by two-dimensional gel electrophoresis. The transcript level of comED was decreased by the disruption of comCD, suggesting that the transcription of comED might be stimulated by ComC. The transformation frequency was decreased by the disruption of comCD. Addition of recombinant ComC to S. bovis cultures increased the growth rate and transformation frequency. In the cultures of mixed ruminal microbes, addition of mature ComC peptide increased the number of S. bovis per total bacterial counts as estimated by the cDNA amounts of 16SrRNA. Thus, the peptide pheromone-signaling system via ComC, D, and E might be involved in the control of S. bovis growth in addition to competence development. This is the first report suggesting that an autoinducing peptide functions in the ruminal ecosystem.